. To investigate the function of materused). While somitogenesis proceeds at nearly normal nal and early zygotic pou5f1 expression, we rescued rates in MZspg mutants, the delay in epiboly causes zygotic spg m793 mutants by injecting pou5f1 mRNA at axial cleft phenotypes in the trunk region as revealed the one-cell stage and raised them into fertile homozyby myod expression (Figures 1S-1V) . Further, the neugous spg m793 adults that mate to produce maternalraxis, as judged from expression of pax6a and krox20, zygotic spg (MZspg) mutant embryos. Although neuis severely shortened (Figures 1W-1Z Figures 2N-2P) . A strong activation of Nodal signaling is sufficient to expression within the MHB primordia is reduced in Zspg mutants [5], expression of pax2.1 (Figures 1M and 1N Figures 1M, 1N , idea, ectopic expression of sox32 induces near-ubiquitous expression of sox17 in wild-type embryos ( Figures  1Q, and 1R) . Thus, pou5f1 is not necessary for germ cell formation in zebrafish. Also, there is no late requirement 3G and 3H; [24, 10, 25, 23]) but only low levels in isolated cells in MZspg mutants (Figures 3I and 3J ). These data for pou5f1 during further zebrafish germline development, as MZspg fish rescued by pou5f1 mRNA injection suggest that a few cells upon Tar* or sox32 mRNA overexpression in MZspg mutants may be able to bypass at the one-cell stage are fertile (data not shown). a pou5f1-requirement to achieve sox17 expression. To further explore the relation between sox32 and pou5f1, MZspg Mutants Fail to Develop Endoderm we injected into cas/sox32 mutant embryos a similar In the cascade of genes controlling zebrafish endoderm amount of pou5f1 mRNA, as used to rescue spg mutants development ( Figure 4F; [19, 20] eral hours before sox32 expression disappears, both and 2D), by mid-to late gastrulation, it persists in only pou5f1 and sox32 are required for normal sox17 expresa few isolated cells (Figures 2E and 2G) . Thus, sox32/ sion. As sox32 expression later declines in MZspg mucas expression is initiated, but not maintained, in MZspg tants, concurrent expression of either pou5f1 or sox17 mutants. Further, MZspg mutants fail to initiate expresor both appears to be required to maintain normal levels sion of sox17, as little or no sox17 expression is detectof sox32 expression. observed at least partial rescue of sox32, sox17, and foxa2 expression in endodermal precursors of MZspg
MZspg mutants reveals that neurectoderm forms in 2J; also data not shown). In contrast, both sox32 and sox17 are expressed in Mspg embryos (Figures 2E, 2F, these embryos ( Figures 1W-1Z ) and that within the neural plate, forebrain and hindbrain can be distinguished.
2H, and 2I) as well as in Zspg embryos [7] (also data not shown), albeit in a slightly reduced number of cells. However, convergence of the bilateral halves of the hindbrain pax6a expression domain is incomplete (Fig-
Absence of endodermal precursors in MZspg mutants is confirmed by analysis of foxa2/axial expression: foxa2-ures 1Y and 1Z), and the anterioposterior pattern is distorted. In MZspg mutants, the forebrain appears enexpressing dispersed endodermal precursor cells are not detectable, while the foxa2-expressing axial domain larged at the expense of anterior and posterior neural structures ( Figures 1W and 1X) , with expansion of pax6a is expanded mediolaterally (Figures 2K-2M ). foxa3/fkd2, which is expressed in hatching gland cells, tailbud, phaexpression into what normally would become the telencephalon and non-pax6a-expressing hypothalamic doryngeal endoderm, and the gut tube with its liver and pancreatic buds during organogenesis [26] , is not effecmains.
We have previously shown that zygotic pou5f1 is retively expressed in the pharyngeal and trunk regions of MZspg mutants, indicating the absence of differentiated quired for proper midbrain-hindbrain boundary (MHB) organizer formation [5] . While pax2.1, wnt1, and en2 endoderm ( Figures 2N-2P) . A strong activation of Nodal signaling is sufficient to expression within the MHB primordia is reduced in Zspg mutants [5] , expression of pax2.1 (Figures 1M and 1N 
Orientation: (A)-(C) and (G), side views; (E), (F), (S), (T), (W), and (X), lateral views, dorsal at right; (Q) and (R), lateral views, anterior at left; (D), (H), (O), and (P), dorsal views and in (D), (H), and (O), anterior at top; (I) and (J), dorsal views, anterior at left; (K)-(N), (U), (V), (Y), and (Z), views

